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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1 Background of Study 
 
 Water consists of two components of hydrogen and one component of oxygen. 
This compound also known as water is the most crucial substance to health. All plants 
and animals need water to survive. If there was no water there would be no life on earth. 
Fresh water is the vital element of environment and all living being. Contaminated 
water is dangerous to human health. Contaminated water from industrial sources 
contributes to contain of pollutants in wastewater. There is a water crisis today, but the 
crisis is not about having too little water to satisfy our needs. It is a crisis of managing 
water so badly that billions of people and the environment suffer badly (World Water 
Council, 2014). 
 
Malaysia is the second leading exporter of palm oil in the world. In Malaysia 
and Indonesia, there are about 84% of world’s palm oil exports are produced. In year 
2013, the number of palm oil products exportation was rocketed to achieve 19.2 million 
tonnes. Table 1.1 and Figure 1.1 show the world palm oil production (MPOB, 2013). 
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Table 1.1: 2013 World palm oil productions 
 
Countries Tonnes (x10
3
) % Share 
Indonesia 28400 50 
Malaysia 19200 34 
Thailand 1900 3 
Colombia 1000 2 
Nigeria 900 2 
Papua/Nguinea 500 1 
Ecuador 500 1 
Other 3800 7 
 
Source: MPOB, 2013 
 
 
 
Figure 1.1: 2013 World palm oil productions. 
 
Indisputably, the level of our environment is affected by the oil palm industry 
and its processing and it may lead to the rise of ecological pollution. Moreover, the 
palm oil mill effluent (POME) causes negative impact to the environment. This industry 
has been causing the largest pollution load to rivers in whole country (Hwang et al. 
1978). Physically POME is a dense brownish viscous liquid waste which is non-
hazardous but has unpleasant smell which contains soluble materials that may have a 
major impact on the environment. The composition of POME are mainly water, oil, 
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suspended solid, dissolved solid and sand. In year 2008, almost 53 million tonnes of 
POME were generated in Malaysia (Phaik et al. 2010). 
 
The palm oil industries should give importance towards the sustainability of 
environmental for future generation. Protection and management of water resources is 
necessary for sustainable environment. The regulation of effluent standard by the 
government stated under the Environmental Quality Act 1974, Revised 1984, provides 
the guidance for environmental management in general and water pollution control. In 
1984, the Malaysia Environmental Quality stated standards for the palm oil mill 
effluents before discharging into streams that became strict as in Table 1.2 (Malaysian 
Environmental Quality, 1984). The final effluent samples have to satisfy the standard 
quality just then the results are obtained to be reported to the Department of 
Environment, Malaysia. Any difference in the expected quality of water resources may 
disturb the equilibrium of ecology (Murhekar Gopalkrushna, 2011).  
 
Table 1.2: Parameters limits in respective standard discharge by the Malaysian     
                              Environmental Quality, 1984 
 
Parameter Units Limits 
Biochemical Oxygen Demand (BOD5) mg/L 100 
Chemical Oxygen Demand (COD) mg/L - 
Suspended Solids mg/L 400 
Oil and Grease mg/L 50 
Lead (Pb) mg/L - 
Copper (Cu) mg/L - 
Boron (B) mg/L - 
pH - 5 - 9 
Turbidity NTU - 
Temperature 
◦
C 45 
Ammoniacal Nitrogen mg/L
 
100 
 
Source: Malaysian Environmental Quality, 1984 
 
Coconut is the third most vital industrial yield in Malaysia after oil palm and 
rubber (Shafie, 2012). Coconut is known as a multipurpose plant species. Besides food 
aspect, coconut shell and husk are very favourable sources of activated carbon. In 
Malaysia, about 151,000 ha of land were used for coconut plantation in the year 2001 
but this is gradually reducing every year due to competition with oil palm for land (Tan, 
